CRE-binding proteins interact cooperatively to enhance placental-specific expression of the glycoprotein hormone alpha-subunit gene.
The 18-bp direct repeat occurring between positions -146 and -111 in the 5'-flanking region of the human alpha-subunit gene serves two functions: it mediates the transcriptional effect of cAMP and it acts in conjunction with an adjacent cis-acting element (URE) to confer properties of placental-specific expression to the alpha-subunit promoter. Functional activity of the URE and CRE requires binding of a trans-acting factor; each element binds a different factor. Analysis of saturation isotherms provides good evidence that cooperativity is involved in binding of CREB to the 18-bp direct repeat. This cooperativity could account for the synergistic effect of two CRE on both basal and cAMP-stimulated transcription. It remains to be determined whether heterotropic cooperativity is involved in binding of trans-acting factors to the URE and CRE. A major difference between the 5'-flanking region of the human alpha-subunit gene and comparable regions from bovine, rat, and mouse alpha-subunit genes is that the latter contain a single CRE homolog which appears incapable of binding the trans-acting factor that binds to the human alpha CRE. Lack of a functional CRE provides at least one explanation for inactivity of the bovine alpha-subunit promoter in choriocarcinoma cells and probably in bovine placenta as well. Yet, the same bovine promoter-regulatory region that lacks a functional CRE is capable of conferring pituitary-specific expression to the CAT gene in transgenic mice (data not shown). This suggests that the CRE is not required for pituitary-specific expression of the bovine alpha-subunit gene. Instead, another cis-acting element(s) must confer this property to the alpha-subunit promoter. While it is tempting to suggest that bovine, rat, and mouse alpha-subunit genes are not regulated by cAMP because of their inactive CRE homolog, it is also quite possible that other CRE are located further upstream. Accordingly, it will be of interest to obtain additional 5'-flanking sequence and determine whether functional homologs of the human alpha CRE are present in the bovine, rat, and mouse alpha-subunit genes, or whether another class of cis-acting elements provide cAMP-responsiveness.